A subset of xeroderma pigmentosum (XP) group E cells lack a factor of the UV-damaged DNA binding activity. Both 127 kDa and 48 kDa proteins have been reported to be responsible for the binding activity. A cDNA for the 127 kDa UV-damaged DNA-binding protein (pl27-Ddbl) was isolated from a mouse fetal brain full length-enriched cDNA library, and an open reading frame of 1140 amino acids was identified. Reverse transcription-coupled polymerase chain reaction (RT-PCR) showed that mouse Ddbl messenger is ubiquitously expressed in adult tissues as well as in embryo's. The gene was mapped to near the public locus D19Mit22 region of mouse chromosome 19.
All organisms are continuously exposed to a variety of DNA damaging agents such as UV-light, ionizing radiation and chemicals. A variety of damage repair mechanisms have evolved to correct each of the specific type of lesions.
"
3 One mechanism of DNA repair, which repairs mainly damages caused by external assaults such as UVirradiation or chemicals, is nucleotide excision repair. 4 ' 5 In humans, defects in nucleotide excision repair result in a disease known as xeroderma pigmentosum (XP). XP is an autosomal recessive disease characterized by extreme skin sensitivity to ultraviolet radiation, pigmentation abnormalities, and predisposition to skin cancer. 6 There are eight XP complementation groups (XPA-XPG, XPV), and the corresponding genes for most of these groups have been cloned, except for XPE. 7 XPE is the mildest form of the disorder, and cells of this group generally have 40-60% of the normal repair level, as shown by autoradiographic measurement of Communicated by Michio Oishi * To whom correspondence should be addressed. Tel. +81-43-206-3135, Fax. +81-43-251-9818, E-mail: t.saito@nirs.go.jp f The nucleotide sequence data reported in this paper of mouse gene have been submitted to DDBJ, EMBL, and GenBank database and appear under the accession number AB026432.
unscheduled DNA synthesis after UV irradiation. Cell fusion studies have assigned at least 16 individuals to this form of the disorder. 8 " 10 There are several indications that a DNA damage binding protein, denoted as UV-DDB, is involved in the primary XPE defect. The UV-DDB activity has been purified as a single 127-kDa protein 11 and as a complex with two subunits of 127 kDa and 48 kDa. 12 cDNA clones of DDB1 gene for pl27 and DDB2 gene for p48 have been isolated. 13 Using a human 127 kDa UV-damaged DNA-binding protein (pl27-DDBl) (accession number, U18299) as a query sequences, we searched the public mouse EST database for mouse Ddbl with the tBLASTN program (www.ncbi.nlm.nih.gov/cgi-bin/BLAST/nph-newblast? Jform=l) and found two expressed sequence tags (ESTs) with a significant homology to the N-terminal region of human DDB1 (accession number, AA530318, W42399). To obtain a full length cDNA of the mouse gene, we performed PCR using specific primers designed from consensus sequences of these ESTs and vector primers. Several independent cDNA clones were obtained from a mouse brain full length-enriched cDNA library 14 and sequenced by the dideoxy chain-termination method with a ABI377
DNA sequencer (Perkin Elmer, Norwalk, CT, USA) according to the supplier's instruction. The resultant consensus sequence of the cDNA was 4171 bp in length and the presumed initiation methionine was preceded by an in-frame stop codon. The open reading frame encodes a putative protein of 1140 animo acids residues having a molecular mass of 126.85 kDa. A canonical polyadenylation signal, AATAAA, was located 25 bp upstream of the poly(A) sequence (Fig. 1) . A search of protein data banks indicated that the deduced amino acid sequence has almost perfectly conformed with human pl27-DDBl (accession number, U18299, 95% identity, 97% similarity) and monkey (accession number, L20216, 93% identity, 96% similarity). Thus, the isolated cDNA represents the mouse 127 kDa UV-damaged DNA binding protein, pl27-Ddbl. The nucleotide sequence data of the mouse Ddbl will appear in the DDBJ, EMBL, and GenBank nucleotide sequence databases with the accession number of AB026432.
We examined the tissue distribution of mouse Ddbl transcript in various adult and fetal tissues (RapidScan™ panel, OriGene Technologies, Inc.) by reverse transcription-coupled polymerase chain reaction (RT-PCR) as described previously. 15 ' 16 Primers used for the RT-PCR corresponded to the coding region of the gene (5'-GGC CTG TAC CTG AAG ACC AAG-3') and (5'-GAA AAC AAG GGT GGG CAA GGG-3'). The primer set gave the longer PCR product from genomic DNA which was easily distinguished from the 773-bp product PCR products were separated on 1.5% Nusieve 3:1 agarose gel (FMC, Rockland, ME, USA) with a 100-bp ladder DNA marker (Promega, Madison, WI, USA).
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I Ddbl (Fig. 2) . This observation indicates that the transcript is ubiquitously expressed in a wide variety of mouse tissues. Therefore, mouse Ddbl described in the present study seems to be involved in a basic housekeeping function of cells.
Recently, mouse pl27-Ddbl was mapped to the pericentromeric region of mouse chromosome 19 using a fluorescence in situ hybridization method with a human DDB1 cDNA as a probe. 17 We determined the precise chromosomal location of mouse Ddbl using a radiation [Vol. 6, hybrid panel (T31 Mouse Radiation Hybrid Panel, Research Genetics Inc., Huntsville, AL, USA) in the same manner as previous reports. 15 ' 16 Primers used for PCR amplification correspond to the coding region of the gene (5'-GAA AAC AAG GGT GGG CAA GGG-3') and (5'-GTA TGA AGC GGG AGG CAA CTG-3') (149-bp PCR product). The radiation hybrid mapping data was processed using the RHMAPPER software package (http://www.genome.wi.mit.edu/mouse_rh/index.html). The data vector for the gene was 0110000010 1000100001 0111001011 0010100100 1000101100 0100010100 0010011000 1101000000 0000101100 1111110110 and the consequent statistical report indicated the gene was mapped to chromosome 19, the nearest public locus is D19Mit22 region (Fig. 3) . This region contains homologous organization to the human chromosome Ilql2-ql3 region (www.ncbi.nlm.nih.gov/Homology) (Fig. 3) . UniGene database (www.ncbi.nlm.nih.gov/UniGene/Hs. Home.html) described that human DDB1 (Hs. 108327) was mapped to chromosome Ilql2-ql3 region, between markers D11S1357 and D11S913. Thus, it was confirmed that the mouse and human genes encoding pl27-Ddbl/DDBl are localized in a region with conserved linkage homology between these species.
Patients in the XPE group have mild dermatological manifestations and are neurologically unaffected. Consistent with this, the repair defect in all known XPE cells is also mild, showing 40-60% of normal repair and modest sensitivity to UV light in comparison with sensitivity of other XP groups. This moderate phenotype has probably been the major reason that any gene for XPE has not been isolated by functional complementation of UV sensitivity. However, microinjection of purified DDB protein into XPE cells restores the repair DNA synthesis to normal levels, while not affecting that of cells from other XP groups. 18 Mutation search of both subsets of DDB have been performed, but only mutations in the p48-DDB2 subunit have been observed to date. 19 Yet, the precise biological function of DDB is unclear, knockout or transgenic mice of Ddbl and Ddb2 genes would be useful tools for the better understanding of excision repair. The present report of the complete cDNA sequence features, expression profile and chromosomal mapping of the mouse Ddbl would contribute to genetic manipulation of mice.
